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BACKGROUND OF THE INVENTION 



The present invention relates to video projector t e chnologies projectors and, 
more particularly, to a video projector that adjusts automatically the projection 
brightness, color saturation, contrast and focus. 



1 -Field of the Invention: 





2-Description of the related art: 

B e for e using a vid e o proj e ctor, it is n e c e ssary to s e t its focus, lightn e ss, 
contrast and color saturation. Th e s e s e ttings are mad e e asy wh e n the proj e ction 
room and scr ee n ar e d e sign e d ad e quatly. Wh e n th e vid e o proj e ctor and th e 
screen ar e fix e d, th e s e adjustm e nts ar e usually mad e on e (at th e installation). 

With portable vid e o proj e ctors, projection conditions (room darkness, quality of 
th e proj e ction scr ee n, proj e ction distanc e ,. . .) may vary from a presentation to an 
other. Th e us e r has to adjust his d e vic e (th e proj e ctor) in ord e r to optimize the 
proj e ction quality: h e has to s e t th e focus according to th e availabl e proj e ction 
distance and the screen size and h e has to adjust th e brightn e ss, th e contrast and 
th e color saturation depending on the proj e ction room and scr ee n. 

Th e disadvantage of portabl e vid e o projectors is th e necessity of th e s e tting 
phas e prior to e v e ry n e w proj e ction, wh e n th e proj e ction conditions are changed. 

Before using a video projector, the user has to set the projector brightness, the 
color saturation, the contrast and the focus in order to have a good quality for the 
video presentation or video projected show. These different settings depend on 
the room conditions (lighting, quality of the projection screen, distance to the 
projection screen...) and they may vary from a video presentation to an other 
especially with portable video projectors. 

Currently, some video projectors are equipped, on their top, with light sensors 
measuring the room lighting in order to calibrate the projection brightness 
accordingly. This method allows approximating the right brightness, to project 
with. 

The light sensor, on the top of the projector, can be easily corrupted in specific 
conditions: a local light beam, on the sensor, will make the projection too bright 
and a projection screen brighter than the room will make the projection not 
bright enough and this will lead in both cases to a mismatch between the 
projection brightness and the room lighting. 
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As far as the color saturation, the contrast setting and the focus are concerned, 
there is, currently, no video projector adjusting them automatically: All these 
settings are made by the user. 

BRIEF SUMMARY OF THE INVENTION 

Th e principal of this invention is to mak e th e video proj e ctor adjustments 
(focus, brightn e ss, contrast and color saturation) automat e d. Th e vid e o projector 
will b e able to detect th e proj e ction conditions (distanc e to the scr e en, screen 
quality, room darkness,.. .) and to sot the optimal setting parameters in order to 
allow the best quality of proj e ction in thos e conditions. 

Th e projection conditions will b e quantifi e d by th e m e an of a detecting device 
(CCD cam e ra for example) integrat e d to th e vid e o proj e ctor. 

In accordance with the present invention, there is provided a video projector 
equipped with a sensor assembly made of video cameras and with a processor. 
The sensor assembly allows capturing the projection surface and the processor 
computes and sets automatically the optimum projection parameters. Depending 
on the room lighting, the projection distance and the quality of the projection 
. screen, the video projector will set the brightness, the color saturation, the 
contrast and the focus. 

It is therefore an object of the invention to provide a video projector with 
— - automated-brightness settings _ 

It is another object of the invention to provide a video projector with automated 
color saturation setting. 

It is another object of the invention to provide a video projector with automated 
contrast setting. 
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It is another object of the invention to provide a video projector with automated 



focus setting. 



BRIEF DESCRIPTION OF DRAWINGS 

FIG.l illustrat e s th e principl e of th e Auto Adjustm e nt Vid e o Proj e ctor: a capture 
d e vic e (CCD cam e ra) allows to r e ad th e proj e ction scr ee n conditions in order to 
s e t automatically th e proj e ctor. 

A complete understanding of the present invention may be obtained by reference 
to the accompanying drawings, when considered in conjunction with the 
subsequent, detailed description, in which: 

Figure 1 is a top view of a video projector, the projection area and the capture 
assembly in accordance with the invention; and 

Figure 2 is an exploded view of an automated video projector with processor 
functions and the different signals from the processor and the capture assembly 
controlling the light modulator and the projection lens. 

For purposes of clarity and brevity, like elements and components will bear the 
same designations and numbering throughout the FIGURES. 

DETAILED DESCRIPTION OF THE INVENTION 

Video projector will be equipp e d with a video cam e ra that shoots back the 

projection screen (during an initialization phase). The video imago of the screen 
will b e int e rpreted to e xtract th e informations describing the scr ee n conditions, 
the projection distance and the room conditions (darkness and noise light). 

These condition informations will bo used to set the different adjustment 
parameters (focus, brightn e ss, contrast and color saturation): 





Auto focus: 

In addition to th e captur e syst e m (CCD video cam e ra), th e vid e o projector will 
b e e quipp e d by a motoriz e d proj e ction l e ns. Th e auto focus syst e m (Hardware 
syst e m int e grat e d to th e vid e o proj e ctor) controls th e motorized projection l e ns 
in ord e r to obtain th e best pos s ibl e setting. A fe e d back loop compos e d by the 
capture device (CCD camera), the auto focus Hardware and the motorized 
proj e ction l e ns op e rat e s to conv e rg e to th e optimal focus value. 

Th e projector sends to the projection screen a sequence of tost signal (linos, 
circles, or others...). The capture device (CCD camera) reads back those test 
signals and s e nds th e ir vid e o signal to th e auto focus system to proc e ss th e m and 
command th e motoriz e d proj e ction l e ns accordingly. The best focus sotting is 
obtained when tho projected image (of tost signals) is closer to the received 
scr ee n (rec e iv e d by th e capture devic e : CCD camera). 

Auto Brightn e ss: 

The capture devic e in the video projector scans the projection screen and 
analyses its reflection characteristics in order to sot the right brightness. Also tho 
ambiont noise light (tho room light) is measured and involved in tho 
computation of tho brightness paramet e rs. The control of the brightness can bo 
made pixel by pixel. Psycho visual considerations aro involved in tho 
amlgorithm. 

Auto_contrast: _____ _ _ 

Tho captured screen informations are us e d to d e termine the optimum contrast 
value to apply so that the viewers got the finest quality of projection for any 
particular conditions. Tho control of tho contrast can bo made pixel by pixol. 
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Auto color saturation: 



Th e proj e ction scr ee n may not b e always perf e ctly n e utral: som e parasito 
colored reflections (colored windows or door glass, r e fl e ction on colored 
wall...) can giv e the scr ee n a tint of some color. Th e pres e ntation will b e 
aff e cted and the scr ee n stain will distr e ss th e audi e nce. Although the human 
ey e s restor e this effect (after the beginning of th e presentation), it still worthwile 
to r e cover th e scr ee n from th e vid e o projector by n e utralizing the nois e lights on 
it. This will r e l e as e th e vi e wer e yes and mak e them mor e comfortabl e . The 
control of th e color saturation is made pixel by pixel. 

Figure 1 is a top view of the video projector 101, the projection screen 100 and 
the capture assembly 106. The video projector 101 includes the projection lens 
103 projecting video frames on the projection screen 100 and has a video 
interface 102 where the video signals to project are connected. 

The video projector 101 includes also the capture assembly 106 made of one or 
two video cameras 104 and 106. The capture assembly 106 is placed in the front 
side of the video projector 101 in order to capture the projection screen 100. 

Figure 2 is an exploded view of the automated setting video projector. It shows 
the processor 200 with the Software block 'Auto Optical Functions' 202 and the 
Software block 'Auto Imaging Functions 1 203. The processor 200 controls the 
projection lens 103 through the control signal 204 and controls the light 
modulator 201 through the control signal 205. 

The processor 200 is connected to the capture assembly 106 through the data 
bus 206 carrying digital video signals from the single camera or the pair of 
cameras of the said capture assembly 106. 

It is provided in this invention a video projector having the capability of 

- adjusting-automatically- the- optical" settings (Focus) and the imaging settings 

(Brightness, Contrast and Color saturation). An input video signal connected to 
the video projector 101 through the video input interface 102 is modulated to 
light in the light modulator 201 and projected on the projection screen 100 
through the projection lens 103. 



6 






The capture assembly 106, made of one or two cameras, generates capture video 
frames representing the projection scene and more particularly the projection 
screen 100. The said capture video frames are directed to the processor 200 to be 
analyzed and where the updated settings (Tocus 202) and (Brightness, Contrast 
and Color saturation 204) are computed. 

The Focus setting is computed proportionally to the measured distance between 
the projector and the projection screen 100. Processor 200 can easily compute 
the said distance from the capture video frames generated by the capture 
assembly 106. The appropriate Focus setting is transferred to the motorized 
projection lens 103 through the control signal 204. 

During an initialization phase, the processor 200 uses the brightness of the 
capture video frames to update and compute the best projection brightness to be 
used. The processor 200 sends the updated value of brightness to the light 
modulator 201 through the control signal 205. 

The capture video frames contrast is analyzed in the processor 200, to adjust the 
projection contrast. The processor 200 sends the updated value of the contrast to 
the light modulator 201 through the control signal 205. 

The color saturation of the capture video frames is measured and the processor 
200 adjusts the projection color saturations. The processor 200 sends the 
updated values of color saturation to the light modulator 201 through the control 
signal 205. 

Advantages of the methods and systems described and claimed are the 
automation of the optical and imaging settings for video projectors and the 
comfort for users. The embedded capture assembly 106 and the processor 200 
will both allow controlling the motorized projection lens 103 to adjust the focus 
and the light modulator 201 to set the projection brightness, contrast and color 
saturation. 

Since other modifications and changes varied to fit particular operating 
requirements and environments will be apparent to those skilled in the art, the 
invention is not considered limited to the example chosen for purposes of 
disclosure,, and covers all changes and modifications which do not constitute 
departures from the true spirit and scope of this invention. 
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